Native and modified (acetylated) low density lipoprotein-supported steroidogenesis by macaque granulosa cells collected before and after the ovulatory stimulus: correlation with fluorescent lipoprotein uptake.
We recently reported that uptake of fluorescent-tagged low density lipoprotein (DiI-LDL) by macaque granulosa cells (GC) was greatly enhanced within 27 h of an ovulatory stimulus (hCG injection). The present study was designed to determine whether increased DiI-LDL uptake correlated with an increased capacity for LDL-supported steroidogenesis. We also tested whether modified [acetylated (ac)] LDL or high density lipoprotein (HDL), which are not ligands for the LDL receptor, supported progesterone (P) production. Beginning at menses, adult female rhesus macaques were treated with human (h) FSH and hLH for 9 days to promote development of multiple follicles. On day 10, monkeys were injected with hCG (1000 IU) or received no ovulatory stimulus. Large follicles were aspirated on day 10 (nonluteinized GC) or 27-34 h after hCG administration (luteinizing GC). GC (2 x 10(4)/0.2 ml) were cultured in Dulbecco's Modified Eagle's Medium-Ham's F-12 plus insulin, transferrin, H2SeO3, and aprotinin, with 0-100 micrograms hLDL, ac-hLDL, or hHDL. P concentrations in medium were determined by RIA. LDL (1-25 micrograms/ml) dose-dependently increased (up to 15-fold; P < 0.05) basal and hCG-stimulated P production by luteinized GC on days 1-8 of culture. However, LDL (25 micrograms/ml) did not alter basal P production by nonluteinized GC and increased (2-fold; P < 0.05) hCG-stimulated P secretion only on days 4-8. Basal and hCG-stimulated P production by luteinized GC were initially (days 1-2) increased (up to 2-fold; P < 0.05), but later (days 6-8) suppressed (P < 0.05) in a dose-dependent manner by 1-100 micrograms ac-LDL/ml. Ac-LDL did not alter basal or hCG-stimulated P production by nonluteinized GC. HDL (1-100 micrograms/ml) did not alter P production by either luteinized or nonluteinized GC. The number of viable luteinized GC on day 8 was reduced (30-50%; P < 0.05) after exposure to 10 micrograms ac-LDL/ml or more, whereas only the highest dose (100 micrograms/ml) of LDL or HDL reduced cell survival. Ac-LDL did not alter the survival of nonluteinized GC in culture. Flow cytometric analyses using fluorescent-tagged lipoproteins (DiI-LDL/DiI-ac-LDL) demonstrated the uptake of both native and ac-LDL by luteinized GC. Uptake of DiI-LDL was competitively suppressed in a dose-dependent manner by unlabeled LDL, but not by ac-LDL. In contrast, DiI-ac-LDL uptake was competitively inhibited by both ac-LDL and LDL.(ABSTRACT TRUNCATED AT 400 WORDS)